Navy  Personnel  Research  and  Development  Center 

San  Diego.  California  92152-6800  TN-91-16  June  1991 


AD-A237  162 

* iiiii  mil  nil  III! 


Quantifying  the  impact  of  the 
Permanent  Change  of  Station  (PCS)  Budget 
on  Navy  Eniisted  Personnel  Unit  Readiness 


Theodore  J.  Thompson 
Iosif  A.Krass 
Timothy  T.  Liang 


91-03073 


91 


r  •  'n 


Approved  for  public  retoate:  dsiribution  is  unKmifod 


REPORT  DOCUMENTATION  PAGE 

Form  Approved 

OMB  No.  0704-0188 

AMic  icpoRua  burden  for  lhi(  ooUectian  of  infonnetioo  it  rtimilnd  lo  evcnge  1  hour  per  teeponee,  including  the  tinrc  for  reviewing  inetiuciione,  eeiicliing  ctieting  deu  touroee,  geUieting 

and  meinuining  the  deu  needed,  end  compledng  and  reviewing  the  collection  of  informadoo.  Send  oommenti  regerding  ihif  burden  eetimeie  or  eny  olh«  eepeet  of  thie  odUecden  of  infoonedon, 

including  luggeadone  for  reducing  ihia  burden,  to  WacliingtcnHeadquarU3«Servicec,DiTect<»ite  for  InfonnadonOpcradani  and  Repona,  1215  Jeffenon  Devil  Highway,  Suite  1204,  Arlrng- 
tcn,  VA  22202-4302,  and  to  the  Office  of  Management  and  Budget,  Paperwork  Reducdon  Project  Q)?04-01  S8),  Waahington,  DC  20503. 

1 .  AGENCY  USE  ONLY  (Leave  blank)  2.  REPORT  DATE 

June  1991 

3.  REPORT  TYPE  AND  DATE  COVERED 
Final-Jan  88-Sep  89 

4.  TITLE  AND  SUBTITLE 

Quantifying  the  Impact  of  the  Permanent  Change  of  Station  (PCS)  Budget  on  Navy 
Enlisted  Personnel  Unit 

5.  FUNDING  NUMBERS 

Program  Element  0603707N 

Wtwk  Unit  R1770-MP022 

6.  AUTHOR(S) 

Theodore  J.  Thompson,  Timothy  T.  Liang,  Iosif  A.  Krass 

i.  PEl^rbRMING  ORGANIZATION  NAME(S)  ANb  ADDRESS(ES) 

Navy  Personnel  Research  and  Development  Center 

San  Diego,  California  92152-6800 

8.  PERFORMING  ORGANIZATION 

REPORT  NUMBER 

NPRDC-TN-91-16 

9.  SPONSORING/MONITORING  AGENCY  NAME(S)  AND  A0DRESS(ES) 

Bureau  of  Naval  Personnel  (PERS-47) 

Washington.  DC  20370-5000 

10.  SPONSORINGJMONITORING 

AGENCY  REPORT  NUMBER 

12a.  DISTRIBUTION/AVAILABILITY  STATEMENT 

Approved  for  public  release;  distribution  is  unlimited. 


12b.  DISTRIBUTION  CODE 


13.  ABSTRACT  (Maximum  200  words) 

The  Navy  spends  over  $600  million  annually  to  move  its  active  duty  personnel.  This  report  describes  a  model  that  relates  permanent 
change  of  station  (PCS)  moves  to  personnel  readiness.  To  support  this  model,  a  readiness  measure  which  can  distinguish  among  small 
differences  in  manning  levels  was  developed.  Using  a  hypothetical  PCS  move  plan  for  a  5-month  time  horizon  we  show  the  effect  of 
a  reduced  moving  budget.  The  current  move  plan  is  for  17300  moves  while  the  reduced  budget  plan  calls  for  14,495  moves.  The 
reduction  in  moves  translates  to  a  drop  in  readiness  from  1.85  to  2.30. 


14.  SUBJECT  TERMS 

Moving  budget,  PCS  budget,  enlisted,  personnel  readiness,  unit  readiness,  mathematical 
model,  readiness  measure 


15.  NUM 
21 


16.  PRICE  CODE 


17.  SECURITY  CLASSIFICA¬ 
TION  OF  REPORT 
UNCLASSIFIED 


18  SECURITY  CLASSIFICA¬ 
TION  OF  THIS  PAGE 
UNCLASSIFIED 


19  SECURITY  CLASSIFICA¬ 
TION  OF  ABSTRACT 
UNCLASSIFIED 


20  LIMITATION  OF  ABSTRACT 


UNLIMITED 


NSN  7540-01-280-5500 


Standard  Form  298  (Rev.  2-89) 
Prescribed  by  ANSI  Sid.  Z39- 18 
298-102 


NPRDC-TN-91-16 


June  1991 


Quantifying  the  Impact  of  the  Permanent  Change  of  Station  (PCS)  Budget 
on  Navy  Enlisted  Personnel  Unit  Readiness 


Theodore  J.  Thompson 
Iosif  A.  Krass 
Timothy  T.  Liang 


Reviewed,  approved,  and  released  by 
Murray  W.  Rowe 

Director,  Manpower  Systems  Department 


1  i  ..I  \ .  .  ■  y  L  '-'‘'i-' 
;Xvali-  naa/or 

»  I  pBClUl 

\ 
i 
! 

1 
i 


Approved  for  public  release; 
distribution  is  unlimited. 


Navy  Personnel  Research  and  Development  Center 
San  Diego,  California  92152-6800 


APPENDIX 

THE  URIO  AND  READY  PROGRAMS 


A-0 


THE  URIO  AND  READY  PROGRAMS 


Data 

Two  data  files,  U1  and  U2,  maintained  by  the  Enlisted  Personnel  Management  Center 
(EPMAC)  contain  the  manning  and  other  informatimi  needed  for  readiness  calculations. 

U1  File 

The  U1  file  contained  personnel  shortages  to  requirements  and  requirements  (MOB+1)  by 
activity,  occupation,  paygi^e  group,  and  time.  Shortages  are  requirements  minus  cm-board 
personnel.  Activities  are  coded  by  unit  identification  code  (UIC).  Occupations  are  coded  by  rate 
code/Navy  Enlisted  Qassification  (RCN).  This  is  the  members*  rating  or  when  appropriate  their 
Navy  Enlisted  Classification  (NEC).  l^C  is  Navy  enlisted  classification  ai^  stands  for  a 
qiecialized  skill.  MOB+1  is  requirements  within  1  month  of  an  actual  mobilization.  The  U1  rile 
contains  indicators  to  show  which  mission  areas  are  affected  by  a  given  RCN.  The  rile  has  a  record 
for  each  UIC  and  RCN  combination.  Only  UICs  that  are  included  in  readiness  calculations  are  in 
this  rile.  We  will  refer  to  this  set  of  UICs  as  readiness  UICs.  There  are  906  UICs  and  15,097  records 
in  the  U1  rile  used  for  this  work.  These  counts  will  vary  somewhat  over  time. 

The  U1  rile  shortages  to  requirements  are  actually  shortages  to  a  predefined  percentage  of 
requirements.  Let  s  equal  shortages  to  requirements,  q  equal  requirements  and  b  equal  on-board 
personnel.  The  U1  rile  doesn’t  contain  h,  so  it  must  be  calculated  as  follows; 

s  -  0.85q  -b  if  paygrade  group  E-5  through  E-9 
s  -  0.90q  -  b  if  paygrade  group  E-1  through  E-9 
b  =  0.85q  -  s  if  paygrade  group  E-5  through  E-9 
b  -  0.90q  -  s  if  paygrade  group  E-1  through  E-9 

The  manning  percentage  (m)  for  paygrade  group  E-5  through  E-9  can  be  calculated  by: 

m=  100=  0-85g-.f  xlOO 
Q  <7 

The  manning  percentage  for  paygrade  group  £-1  through  E-9  is  similarly  calculated.  The 
values  0.85  and  0.^  above  correspond  to  the  M- 1  readiness  rating.  The  U1  rile  also  contains  values 
of  s  corresponding  to  M-2  and  M-3  readiness  ratings.  These  values  of  5  are  contained  in  the  U 1  rile 
instead  of  b  to  speed  up  interactive  programs  that  use  the  U1  rile. 

U2  File 

The  U2  rile  contains  personnel  shortages  to  requirements  and  requirements  by  UIC  and  mission 
area.  The  shortages  to  requirements  contained  in  this  rile  are  defined  the  same  as  in  the  U1  rile 
above.  The  rile  has  a  record  for  each  UIC  and  mission  area.  There  are  19  mission  areas.  Only 
readiness  UICs  are  included.  The  U2  rile  contained  4,616  records.  This  count  will  also  vary  over 
time. 

URIO 

URIO  is  one  of  a  series  of  readiness  reporting  programs  currently  available  at  EPMAC.  For  a 
given  UIC,  readiness  level  (C-1,  C-2,  or  C-3),  and  time,  URIO  calculates  the  number  of  people 
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required  to  reach  the  readiness  level.  Hmes  allowed  are  current  to  12  months  into  the  future,  in 
monthly  increments.  Input  files  to  URIO  include  the  U1  and  U2  files. 

URIO  can  be  summarized  in  the  following  steps: 

1.  Determine  the  worst  maiming  level  among  the  mission  areas  for  group  paygrades  E-S  to  E- 
9  and  then  for  group  paygrades  E-1  to  E-9  (FtM-  the  rest  of  this  algorithm,  these  two  groups  shall  be 
referred  as  Upper  group  and  Lower  group,  respectively.  Furthermore,  the  Upper  group  will  always 
be  processed  ahead  of  die  Lower  group.) 

2.  CcHnpare  the  levels  obtained  in  step  1  with  the  respective  minimum  required  levels  of 
readiness  given  in  each  group.  If  both  minimum  levels  are  satisfied,  go  to  step  8. 

3.  For  the  two  groups,  write  out  all  mission  areas  that  have  not  reached  the  minimum  manning 
level. 

4.  For  the  worst  manned  mission  area  that  does  not  satisfy  the  manning  level  requirements, 
determine  the  worst  manned  rating  within  the  corresponding  mission  area. 

5.  Add  a  person  to  the  rating  obtained  in  step  4. 

6.  Update  the  maiming  levels  that  were  affected  by  the  change.  Notice  that  changes  in  the 
Upper  group  will  cause  changes  in  the  Lower  group,  but  the  converse  is  not  true. 

7.  Write  out  the  rating  and  the  paygrades  group  for  the  new  addition.  Go  back  to  step  1 . 

8.  Stop. 

Flowchart  of  program  URIO  is  shown  in  Figure  A-1. 

READY 

READY,  a  FORTRAN  program,  was  developed  to  calculate  the  demands  of  manpower  for 
mission  areas  based  on  the  continuous  readiness  measure.  Unlike  program  URIO,  READY 
calculates  moves  for  all  readiness  activities  in  a  single  run  and  READY  calculates  total  moves  by 
readiness  level,  over  a  broad  range  of  readiness  levels,  for  all  readiness  UICs. 

Program  READY  has  input  files  U1  and  U2.  Also  input  to  READY  is  the  time  parameter,  t, 

(r  =  0 . 12). 

READY  can  be  summarized  in  the  following  steps  (See  also  the  flowchart  in  Figure  A-2.) 

1.  Determine  all  UICs  with  readiness  level  less  than  C-1  by  finding  the  worst  readiness  level 
(r  as  defined  in  A  New  Continuous  Readiness  Measure  (page  3))  among  the  mission  areas  for  that 
UIC.  Put  these  UICs  in  a  table  for  sequential  processing. 

2.  If  the  table  is  empty,  go  to  step  5;  otherwise,  for  the  current  UIC  find  the  mission  area  with 
the  worst  readiness  level. 

3.  Check  if  the  UIC  satisfies  the  readiness  requirement.  If  true,  the  current  UIC  is  finished.  Go 
back  to  step  2  and  process  the  next  UIC  on  the  list.  If  false,  continue. 
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START 


UIC  =  Unit  Identification  Code. 

RCN  =  Rate  Code/Navy  Enlisted  Classification  (NEC). 


Figure  A-1.  Flowchart  of  the  UR  10  program. 

4.  Find  the  worst  manned  RCN  that  affects  the  mission  area.  Add  one  person  to  this  RCN  by 
paygrade  group.  The  paygrade  group  that  has  more  impact  on  readiness  is  used.  If  there  is  a  tie,  the 
upper  group  gets  the  person.  Update  the  changes  caused  by  this  addidcmal  person.  Write  out  the 
RCN,  mission  area,  and  paygrades  group  for  this  move.  Go  back  to  step  2. 

5.  All  UICs  satisfy  the  readiness  requirement;  hence,  create  the  cumulative  readiness  curve. 
Stop. 

READY  writes  to  an  output  file  the  table  of  UICs  from  step  1,  together  with  its  original 
readiness,  the  worst  mission  area  and  its  manpower  deficiencies  fcnr  the  two  paygrades  groups.  The 
table  is  then  stnted  by  UIC  and  mission  area  readiness.  READY  then  accumulates  the  nooves  which 
improve  the  readiness  from  r  to  r-5  where  5  is  the  step  size  of  the  curve  (currently  5  =  O.OS)  and  r 
=  10, 10-6, 10-26, ...,  1.  Information  from  each  move  is  accumulated  and  kept  in  an  internal  table 
for  producing  the  cumulative  readiness  curve.  Then,  READY  will  write  this  infcnmation  to  the 
output  file.  Finally,  when  all  moves  are  decided,  READY  writes  the  cumulative  readiness  data  to 
a  second  output  file. 
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UIC  =  Unit  Identiftcttion  Codfr. 

RCN  =  Rale  Code/Navy  Enlisted  Clanification  (NEC). 

Figure  A-2.  Flowchart  of  the  READY  program. 

A  flowchart  of  program  READY  is  presented  in  Figure  A-2.  The  program  takes  2-3  minutes  of 
CPU  time  and  2  megabytes  of  core  storage  to  run  on  the  Navy  Perscmnel  Research  and 
Development  Center  IBM  4341. 


FOREWORD 


This  report  describes  work  performed  during  FY88  and  FY891  The  model  described  here  was 
briefed  and  demonstrated  to  Bureau  of  Naval  Persminel  (PERS-40),  (PERS-46),  (PERS-47),  and 
(PERS-23)  in  FY89.  This  report  was  originally  prepared  as  part  of  program  element  0603707N, 
work  unit  R1770-MP022  (PCS  Control  System),  under  the  sponsorship  of  the  Bureau  of  Naval 
Personnel  (PERS-47).  It  is  being  published  now  to  encourage  use  of  this  model  by  the  Bureau  of 
Naval  Personnel  (PERS-46).  A  draft  version  has  been  available  since  March  1989. 

The  objective  of  the  project  was  to  develop  data  based  models  to  support  permanent  change  of 
station  moves  planning. 

Our  thanks  to  Mike  Yau  for  improvements  to  this  report 


MURRAY  W.  ROWE 
Director,  Manpower  Systems  Department 


SUMMARY 


Problem 

The  Navy  spends  over  $600  million  annually  to  move  its  active  duty  personnel.  Frequently, 
Navy  fiscal  planners  and  personnel  managers  have  found  it  difficult  to  justify  the  portion  of  the 
permanent  change  of  station  (PCS)  budget  associated  with  training  and  rotation  of  members. 
Although  methodology  exists  for  forecasting  future  moves,  managers  have  difficulty  quantifying 
the  impacts  of  an  insufficiently-funded  PCS  budget  Justification  of  the  PCS  budget  could  be 
improved  if  moves  could  be  linked  to  fleet  personnel  readiness. 

Objective 

This  report  describes  a  model  that  relates  PCS  moves  to  personnel  readiness.  To  support  this 
model,  a  readiness  measure  which  can  distinguish  among  small  differences  in  manning  levels  was 
developed. 

Approach 

The  existing  methodology  was  limited  by  several  problems.  To  remedy  these  problems,  the 
current  methodology  was  extended  in  three  directions.  First,  all  activities  are  modeled 
simultaneously.  Second,  a  continuous  personnel  unit  readiness  measure,  consistent  with  the  current 
measure  (C-rating)  was  developed.  Third,  an  iterative  model  was  developed  that  allocates  moves 
based  on  improvements  to  readiness. 

Results 

The  program  was  run  using  data  from  June  1988  and  a  5-month  time  horizon.  Using  a 
hypothetical  PCS  move  plan,  the  effect  of  a  reduced  moving  budget  was  shown. 

Conclusions 

PCS  moves  can  be  related  to  personnel  unit  readiness  using  the  methodology  presented  here. 
A  program  to  perform  this  analysis  was  implemented  on  a  personal  computer.  This  program  can 
be  made  available  to  distribution  managers.  The  model  could  be  extended  in  a  number  of 
directions.  The  definition  of  readiness  could  be  expanded  to  cover  all  units.  An  “achievable” 
readiness  model  could  also  be  developed  to  determine  achievable  readiness  levels  based  on 
projected  available  personnel  assets. 
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INTRODUCTION 


Problem 

The  Navy  spends  over  $600  million  annually  to  move  its  active  duty  personnel.  The 
appropriation  supporting  these  permanent  change  of  station  (PCS)  moves  pays  for  officer  and 
enlisted  accession,  training,  and  separation  moves,  and  for  rotating  members  from  one  job  to 
another.  Frequently,  Navy  fiscal  planners  and  personnel  managers  have  found  it  difficult  to  justify 
the  portion  of  the  PCS  budget  associated  with  training  and  rotation  of  members.  An  established, 
detailed  methodology  for  forecasting  the  number  of  future  PCS  moves  based  on  planned  and 
historical  move  behavior  exists  (Holmes  &  Pabiniak,  1989).  Managers  in  the  Distribution 
Management  and  Control  Division  (NMPC-46),  the  Distribution  Support  Division  (NMPC-47), 
and  the  MPN  Financial  Management  Department  (NMPC-7)  still  have  difficulty  quantifying  the 
impacts  of  an  insufficiently-funded  PCS  budget.  Justification  of  the  PCS  budget  could  be  improved 
if  moves  could  be  linked  to  fleet  personnel  readiness 

Objective 

This  report  describes  a  model  that  relates  PCS  moves  to  personnel  readiness.  To  support  this 
model,  a  readiness  measure  which  can  distinguish  among  small  differences  in  manning  levels  was 
developed. 

Approach 

The  existing  methodology  for  computing  fleet  personnel  readiness  at  individual  units  (e.g., 
ships  or  squadrons)  is  plagued  by  several  problems.  First,  calculations  can  only  be  made  on  one 
unit  at  a  time.  Second,  the  Navy  measures  fleet  personnel  readiness  on  a  set  of  broad  scales,  known 
as  C-ratings.  For  example,  C- 1  rating  signifies  that  a  unit  is  fully  combat  ready.  A  C-2  rating  means 
substantially  combat  ready,  and  a  C-3  rating  means  marginally  combat  ready,  while  a  C-4  rating 
means  not  combat  ready.  Within  these  broad  scales,  a  ship’s  manning  (personnel/billets)  can  vary 
by  nearly  10  percent,  and  not  change  the  ship’s  C-rating.  A  more  sensitive  readiness  measure  is 
needed  to  account  for  the  effects  of  PCS  moves. 

Finally,  the  problem  includes  complex  resource  allocation  decisions.  Fleet  personnel  readiness 
is  measured  using  a  unit’s  manning  levels  by  mission  area  (e.g.,  mobility,  antisubmarine  warfare). 
A  unit  is  given  a  C-rating  based  on  its  lowest  mission  area  rating.  There  are  up  to  nineteen  mission 
areas  possible  and  each  mission  area  contains  personnel  in  multiple  occupations  and  skill  levels. 
Therefore,  a  given  occupation  or  skill  level  can  contribute  to  the  readiness  of  multiple  mission 
areas.  Determining  the  best  way  to  allocate  resources  under  these  conditions  is  a  difficult  problem. 

To  remedy  these  problems,  the  currently  available  methodology  (EPMAC,  1988)  was  extended 
in  three  directions.  First,  all  units  are  modeled  simultaneously.  Second,  a  continuous  personnel  unit 
readiness  measure,  consistent  with  the  current  measure  (C-rating)  was  developed.Third,  moves  are 
allocated  to  improve  readiness  iteratively.  The  model  iteratively  calculates  required  moves  based 
on  lowest  manned  occupation  within  lowest  manned  mission  area  for  the  unit  with  the  worst 
personnel  readiness. 
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MEASURING  A  UNIT’S  READINESS 


Definitions 

Each  combat  unit  must  report  its  personnel  readiness.^  A  unit’s  readiness  is  based  on  manning 
within  its  mission  areas.  Manning  is  defined  as  the  percentage  of  requirements  filled  by  on-board 
personnel.  Readiness  is  measured  for  each  mission  area  G^-rating)  and  for  the  entire  unit  (C- 
rating).  The  C-rating  is  equal  to  the  minimum  M-radng  among  the  mission  areas  within  the  unit. 

A  unit’s  mission  is  to  conduct  operations.  But,  the  mission  can  be  broken  down  into  several 
mission  areas,  such  as  mobility  (MOB),  and-air  warfare,  submarine  warfare,  antisubmarine 
warfare,  and  amphibious  warfare.  The  number  of  mission  areas  for  different  units  varies.  For 
example,  an  airci^t  earner  has  10  mission  areas,  while  a  destroyer  has  8.  A  mission  area  for  a  unit 
requires  personnel  with  different  attributes  to  support  operational  capabilities.  The  personnel 
attributes  are  characterized  by  skill  (ratings  and  Navy  Enlisted  Classifications  (NECs))  and 
experience  (paygrades).  A  shortage  of  the  necessary  mission  essential  personnel  degrades  a 
mission  area.  For  example,  a  unit’s  MOB  mission  area  may  consist  of  personnel  from  a  few  ratings. 
A  shortage  of  personnel  in  any  specified  rating  at  specific  paygrades  would  degrade  the  MOB 
mission  area. 

A  mission  area  readiness  rating  (M-rating)  is  used  to  show  a  unit’s  capability  to  perform  in  that 
mission  area.  M-ratings  range  from  M-1  (capable  of  effectively  performing)  to  M-4  (severe 
deficiencies).  The  M-ratings  are  based  on  manning  within  paygrades  E-1  through  E-9  and  E-5 
through  E-9.  Table  1  shows  the  manning  levels  that  are  used  to  determine  the  M-rating  for  a 
mission  area.  The  table  shows,  for  example,  that  the  M-rating  for  a  unit  is  M-1  if  the  manning  for 
paygrades  E-1  to  E-9  (collectively)  is  at  least  90  percent  and  the  manning  for  E-5  to  E-9  is  at  least 
85  percent.  Manning  levels  for  both  the  E-1  to  E-9  group  and  the  E-5  to  E-9  group  need  to  be 
satisfied.  If  E- 1  to  E-9  manning  is  90  percent,  while  the  E-5  to  E-9  manning  falls  to  say,  80  percent, 
then  the  mission  area  is  classified  as  M-2.  Note  that  the  manning  levels  for  E-1  to  E-9  and  for  E-5 
to  E-9  are  not  mutually  exclusive.  A  member  at  E-5  and  above  is  counted  in  both  groups.  This 
indicates  that  the  personnel  at  E-5  and  above  have  a  greater  impact  on  determining  the  M-rating 
than  those  at  E-4  and  below.  Additional  information  about  the  current  readiness  measure  is 
contained  in  an  earlier  repon  (Liang,  1987). 


’joint  Chiefs  of  Staff  (JCS)  requires  combat  readiness  reporting.  The  Chief  of  Naval  Operations  (OP-06)  defuies 
which  Navy  units  require  personnel  readiness  reporting. 
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Table  1 


Criteria  to  Determine  M>ratings 


Mission  Area 

Readiness  Rating 

If 

Marming  for  Paygrades 

(M-rating) 

E-5  through  E-9 

E-1  through  E-9 

M-1 

85%  and  above 

90%  and  above 

M-2 

75%-84% 

80%-89% 

M-3 

65%-74% 

70%-79% 

M-4 

less  than  65% 

less  than  70% 

A  New  Continuous  Readiness  Measure 

The  M-ratings  are  relatively  insensitive  to  small  changes  in  manning  levels.  For  example,  if  E- 
5  through  E-9  manning  is  75  percent  and  E-1  through  E-9  manning  is  80  percent,  the  current 
readiness  measure  is  M-2.  Yet,  if  the  E-5  through  E-9  manning  is  increased  to  84  percent  and  E-1 
through  E-9  manning  is  increased  to  89  percent,  the  current  readiness  measure  remains  M-2. 

To  overcome  this  problem  a  continuous  readiness  measure  was  defined  as  follows: 

Let  jc  be  the  paygrade  E-5  to  E-9  manning  percentage  and  y  be  the  E-1  to  E-9  manning 
percentage,  then  the  new  readiness  level  r  is: 

j,-io  minr(x-t-5),yl 
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The  current  readiness  measure  (M)  can  be  defined  in  terms  of  r  as  follows. 


ifr<l 
if  1  <rS2 
if2<r<3 
if  /■>  3 


Again,  a  unit’s  readiness  is  equal  to  the  lowest  readiness  level  among  its  mission  areas. 

The  continuous  measure,  r,  is  shown  graphically  in  Figure  1.  The  shaded  areas  in  the  figure 
show  readiness  as  defined  in  Table  1.  The  continuous  measure  can  be  thought  of  as  a  “distance” 
along  the  line  /.  The  distance  is  measured  from  the  upper  right  end  of  line  /,  marked  0,  to  the  spot 
where  a  point,  p,  projects  onto  line  /.  The  projection  is  a  horizontal  line  if  /r  is  to  the  right  of  line  / 
and  a  vertical  line  if  p  is  to  the  left  of  line  /.  For  example,  if  E-1  through  E-9  matming  is  75  percent 
and  E-5  through  E-9  manning  is  85  percent,  then  p  =  (85,75).  The  projection  of  p  onto  line  /  is 
(70,75).  The  distance  along  line  /,  the  readiness  level,  is  2.5.  The  units  of  measure  for  readiness  are 
marked  on  line  /. 
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Figure  1.  Graphical  description  of  the  continuous  readiness  measure. 


The  current,  discrete  measure  and  the  continuous  readiness  measure  are  compared  for  various 
manning  levels  in  Table  2.  Using  our  original  example,  the  table  shows  that  if  E-5  through  E-9 
manning  is  75  percent  and  E-1  through  E-9  manning  is  80  percent,  the  current  readiness  measure 
and  the  continuous  measure  are  both  M-2.  However,  if  the  E-5  through  E-9  manning  is  84  percent 
and  E-1  through  E-9  manning  is  89  percent,  the  current  readiness  measure  remains  M-2,  while  the 
continuous  measure  shows  significant  improvement,  to  1.1. 


COMPUTING  MOVES  TO  ACHIEVE  READINESS 


Data 

Two  data  files,  U1  and  U2,  maintained  by  the  Enlisted  Personnel  Management  Center 
(EPMAC)  contain  manning  and  other  information  needed  for  readiness  calculations. 
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Table! 


Comparison  of  Readiness  Measures  (M-ratings) 


E-5  through  E-9 

Manning 

E-l  through  -9 

Continuous 

Measure 

Current 

Measure 

85 

90 

1.0 

1 

84 

89 

1.1 

2 

83 

88 

1.2 

2 

82 

87 

1.3 

2 

81 

86 

1.4 

2 

80 

85 

1.5 

2 

79 

84 

1.6 

2 

78 

83 

1.7 

2 

77 

82 

1.8 

2 

76 

81 

1.9 

2 

75 

80 

2.0 

2 

74 

79 

2.1 

3 

73 

78 

2.2 

3 

72 

77 

2.3 

3 

71 

76 

2.4 

3 

70 

75 

2.5 

3 

69 

74 

2.6 

3 

68 

73 

2.7 

3 

67 

72 

2.8 

3 

66 

71 

2.9 

3 

65 

70 

3.0 

4 

64 

69 

3.1 

4 

63 

68 

3.2 

4 

62 

67 

3.3 

4 

61 

66 

3.4 

4 

60 

65 

3.5 

4 

59 

64 

3.6 

4 

58 

63 

3.7 

4 

57 

62 

3.8 

4 

56 

61 

3.9 

4 

55 

60 

4.0 

4 

The  U1  file  contains  personnel  shortages  and  requirements^  by  unit,  occupation,  paygrade 
group,  and  time  horizon  (1  to  12  months  into  the  future).  Shortages  are  requirements  less  on-board 
personnel.  Units  are  identified  by  unit  identification  code  (UIC).  Occupations  are  coded  by  Rate 
Code/NEC  (RCN),  which  is  a  rating  or  when  appropriate  an  NEC.  The  U1  file  contains  indicators 
to  show  which  mission  areas  are  affected  by  a  given  RCN.  The  file  has  a  record  for  each  UIC  and 
RCN  combination.  Only  UICs  included  in  readiness  calculations  (e.g.  combat  units)  are 
maintained  in  this  flle.^ 


^MOB+1,  requirements  within  1  month  of  mobilization,  is  used. 
^During  this  study,  the  U1  file  contained  906  UICs  and  15,097  records. 
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The  U2  file  contains  personnel  shortages  and  requirements  by  UIC  and  mission  area.  The  file 
has  a  record  for  each  UIC  and  mission  area.^ 

URIO  Program 

URIO  is  one  of  a  series  of  readiness  reporting  programs  currendy  available  at  EPMAC.  For  a 
given  UIC,  desired  readiness  level  (C-1,  C-2,  or  C-3),  and  time  horizon,  URIO  calculates  the 
number  of  people  required  to  move  to  achieve  the  readiness  level.  The  U1  and  U2  files  are  input 
to  the  URIO  program. 

READY  Program 

READY  was  developed  to  calculate  the  manpower  demands  of  mission  areas  based  on  the 
continuous  readiness  measure.  Unlike  the  URIO  program,  READY  calculates  moves  for  all 
readiness  activities  simultaneously.  The  model  computes  the  total  number  of  moves  needed  to 
achieve  a  broad  range  of  readiness  levels. 

Like  the  URIO  program,  READY  also  uses  files  U1  and  U2  as  input  and  focuses  on  moves  for 
any  desired  time  horizon  within  the  next  12  months.  READY  accumulates  the  moves  which 
improve  the  readiness  from  r  to  r-6  where  S  =  0.05  and  r  =  10,  10-8, 10-25, ....  1,  Information  by 
unit  and  mission  area  is  kept  in  an  internal  table  for  producing  the  cumulative  readiness  curve. 

A  more  complete  description  of  the  URIO  and  READY  programs  is  provided  in  the  Appendix. 

RESULTS 

The  READY  program  was  run  using  data  (U1  and  U2  files)  from  June  1988  and  a  5-month  time 
horizon.  Assuming  75  percent  of  total  moves  are  cost  moves,^  results  are  plotted  in  Figure  2.  Over 
8,000  moves  during  the  period  June-October  1988  would  have  been  necessary  to  bring  all  units  up 
to  readiness  level  1. 

Analysis 

The  READY  model  can  be  used  to  estimate  impacts  on  readiness  from  reductions  in  the 
number  of  PCS  moves.  Table  3  shows  a  hypothetical  PCS  move  plan  for  a  5-month  period.  For 
each  type  of  move,  the  table  shows  average  cost  per  move,  currently  planned  moves  and  their  cost, 
as  well  as  reduced  budget  moves  and  their  cost.  Moves  are  classified  as  operational  (between  sea 
duty  and  shore  duty  within  the  continental  U.S.),  rotational  (between  overseas  and  the  continental 
U.S.),  and  training  (long-term  training). 


^There  are  19  mission  areas.  During  dus  study  the  U2  file  contained  4,616  records. 

*  Whenever  a  member  moves  between  units  more  than  50  miles  apart,  it  is  considered  a  cost  move.  The  1988  cost, 
no  cost  breakdown  was  approximately  75  percent,  25  percent  This  figure  does  not  affect  the  methodology.  Whatever 
figure  is  appropriate  can  be  used  in  the  future. 
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June>October  1988 


Readiness 

Figure  2.  Permanent  change  of  station  cost  moves  by  fleet  personnel  readiness. 


Table  3 

Permanent  Change  of  Station  Move  Plan  Under  the 
Current  and  Reduced  Budgets 


Type  of  Move 

Cost  per  Move 

Current  Budget 

Moves  Cost  ($M) 

Reduced  Budget 
Moves  Cost  ($M) 

Operational 

$2400 

10^ 

$25.2 

7,875 

$18.9 

Rotational 

$4400 

1,800 

$7.9 

1,620 

$7.1 

Training 

$1200 

5,000 

$6.0 

5,000 

$6.0 

Total 

17,300 

$39.1 

14,495 

$32.0 

In  this  example,  the  current  budget  is  $39.1  million,  while  the  reduced  budget  is  $32.0  million. 
The  current  move  plan  is  for  10,500  operational,  1,800  rotational,  and  5,000  training  moves.  The 
reduced  budget  plan  calls  for  7,875  operational,  1,620  rotational,  and  5,000  training  moves. 

Not  all  moves  in  the  move  plan  affect  readiness.  Personnel  readiness  in  not  defined  for  all  units 
including  nnost  shore  units.  The  percentage  of  iix>ves  affecting  readiness  was  estimated  from 
historical  billet  and  personnel  data  and  are  displayed  in  Table  4.  Multiplying  these  percentages  by 
the  number  of  moves  in  Table  3  gives  the  number  of  moves  affecting  readiness  under  both  the 
current  budget  and  reduced  budget  move  plans.  The  unit  readiness  moves  are  shown  in  Table  5. 
The  reduction  in  moves  translates  to  a  drop  in  readiness  from  1.85  to  2.30. 

Table  4 

Percent  of  Moves  Affecting  Readiness 


Type  of  Move 

Percent 

Operational 

38% 

Rotational 

25% 

Training 

0% 

Table  5 

Unit  Readiness  Moves  and  Readiness  Rating 

Unit  Readiness  Moves 

Under  the 

Under  the 

Type  of  Move 

Current  Budget 

Reduced  Budget 

Operational 

3990 

2993 

Rotational 

450 

405 

Training 

0 

0 

Total 

4440 

3398 

Readiness 

1.85 

2.30 
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CONCLUSIONS 


PCS  moves  can  be  related  to  personnel  unit  readiness  using  the  methodology  presented  here. 
A  program  to  perform  the  analysis  was  implemented  on  a  personnel  computer.  TTiis  could  be  made 
available  to  distribution  managers. 

The  program  could  be  extended  in  a  number  of  directions.  The  definition  of  readiness  could  be 
expanded  to  cover  all  units.  Most  shore  based  units  are  not  included  in  readiness  calculations.  An 
“achievable”  readiness  model  could  also  be  developed  to  determine  achievable  readiness  levels 
based  on  projected  available  personnel  assets.  There  are,  currently.  Navy  data  systems  diat  project 
personnel  supply.  The  noodel  presented  in  this  report  could  provide  the  demand  for  moves. 


9 


Distribution  List 


Bureau  of  Naval  Personnel  (PERS-46),  (PERS-47),  (PERS-463) 

Defense  Technical  Information  Center  (DTIC)  (2) 

Copy  to: 

Bureau  of  Naval  Personnel  (PERS-OOB/1),  (PERS*13D),  (PERS-4) 

Commander,  Air  Force  Human  Resources  Laboratcxy,  Brooks  Air  Force  Base,  TX 
TSRL/Iechnical  Library  (FL  2870)  Bitxdcs  Air  Force  Base,  TX 
President,  Naval  War  Cdlege  (Code  E-1 121) 

Superintendent,  Naval  Postgraduate  School 
DirectOT  of  Research,  U.S.  Naval  Academy 
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